A review of the literature was conducted regarding the use of activity schedules. Articles in peer-reviewed scienti c journals were identi ed that evaluates the use of activity schedules with individuals with ASD.
Introduction
Autism spectrum disorder (ASD) is a lifelong developmental disability de ned by the Diagnostic and Statistical Manual of Mental Disorders (Fi h Edition) (American Psychiatric Association, 2013) . It includes de cits in social communication and social interaction and restricted, repetitive patterns of behavior, interests, or activities. ese characteristics can cause individuals with ASD to become increasingly dependent on the prompting and guidance of teachers or parents as regards to learning skills, engaging in tasks, following schedules, and communicating with peers or adults within their environment.
ere is physiological evidence to corroborate the view that individuals with ASD display abnormal auditory cortical processing. When they performed positron emission tomography activation, Boddaert, Belin, Chabane, Poline, Barthélémy, MourenSimeoni, Brunelle, Samson, and Zilbovicius (2003) found that the right middle frontal gyrus exhibited signi cantly greater activation in those with ASD. ese ndings suggest that abnormal auditory cortical processing is implicated in the language impairments and inadequate response to sounds typically seen in those with ASD. Similarly, Boddaert, Chabane, Belin, Bourgeois, Royer, Barthélémy, Mouren-Simeoni, Philippe, Brunelle, Samson, and Zilbovicius (2004) found that children and adults with ASD present abnormal and signi cantly lower levels of activation in areas of the brain that process auditory stimuli when they listen to speech-like sounds.
e abnormal cortical auditory processing observed in both children and adults with ASD could be involved in their inadequate behavioral responses to sounds and in the language impairments characteristic of those with ASD. ese ndings prove that individuals with ASD have di culty in understand-ing their environments in terms of auditory instruction in particular.
As an alternative to auditory instruction, visual supports are used to aid children with ASD to maintain attention, interpret verbal communication, and develop skills such as sequencing and organization of their environments (Hodgdon, 1995) . He in and Simpson (1998) noted that visual supports allow students to make sense of their environments, predict scheduled events, comprehend expectations placed on them, and anticipate changes made throughout the day.
A variety of visual supports, such as activity schedules, video modeling, and visual scripts, have been shown to be successful for individuals with ASD. In particular, a number of case studies have examined the e ectiveness of instructions provided using activity schedules for individuals with ASD (Dettmer, Simpson, Myles, & Ganz, 2000; McClannahan & Krantz, 2010 ).
An activity schedule is a set of pictures or words that cues someone to engage in a sequence of activities (McClannahan & Krantz, 2010) . Many forms of activity schedule can be used in di erent settings for individuals with ASD. Activity schedules provide a framework that helps parents and teachers plan, and it can include many di erent science-based procedures that can help children develop new skills. e goal of teaching activity schedule use is to enable individuals with ASD to perform tasks and activities without direct prompting and guidance by parents or teachers.
ere have been several activity schedule related review studies. Banda and Grimmett (2008) reviewed 13 studies, focusing on the e ectiveness of activity schedules for individuals with ASD. Koyama and Wang (2011) reviewed 23 studies with 69 participants using di erent categories. Lequia, Machalicek, and Rispoli (2012) conducted a systematic review, focusing on problem behaviors in relation to di erent variables. Knight, Sartini, and Spriggs (2015) evaluated the quality of the activity schedule literature using evidence-based criteria.
However, much remains to be learned about the use of activity schedules with individuals with ASD. To meet this need, this study was conducted to review the e ectiveness of implementing activity schedules for individuals with ASD and the ways activity schedules are used according to the literature published in the eld.
Method

Search Procedures
An article search was conducted using ERIC and PsycINFO. On these electronic databases, the term "autism spectrum disorder" was combined with key terms that included activity schedules, visual schedules, and picture schedules.
e articles were published in English language peer-reviewed journals between January 1986 and December 2015.
Inclusion Criteria
All the studies needed to meet the following inclusion criteria: (a) included at least one participant with ASD; (b) used a case study; (c) included an interpretable graph correlated with activity schedules.
Studies that met criteria for inclusion were quanti ed and critically evaluated along the following aspects: participants, setting, targeted skills, schedule format, independent variables, dependent variables, conductor, reinforcement, maintenance and generalization, and social validity.
Participant. Data were collected on gender and age of participant. Participants were categorized as preschool (0 to 5 years), elementary school (6 to 11 years), middle school (12 to 17 years), and adult (18 and over).
Setting. Setting in which activity schedules used were categorized as school, home, treatment center/ unit/educational institution, group home, and other (vocational program).
Targeted skill. Targeted skills were categorized as academic skill, communication skill, play/leisure skill, transition skill, daily living skill/self-care skill, social interaction skill/initiation skill, and vocational skill.
Schedule format. Data were collected on the presentation of activity schedules. Format of activity schedules were categorized as computer, iPod, static picture/symbol, static picture and textual, textual, and video.
Independent variable. Data were collected on either activity schedules only or multiple independent variables included activity schedules (this was analyzed if multiple independent variables were conducted).
Dependent variable. Dependent variables were categorized as engagement/on-task behavior, challenging behavior, on-schedule/schedule following, task completion, task initiation/transition, and correct response of task/play component.
Conductor. Conductor was categorized as teacher including assistant, paraprofessional, and aids, experimenter/investigator/instructor, parent, and trainer/ therapist.
Reinforcement. Data were collected on the speci c topographies of reinforcement. Reinforcement were categorized as praise, edible, token, object/prize, none, and combination. is was analyzed if several topographies of reinforcement were combined.
Maintenance and generalization. Data were collected on whether maintenance and generalization data were collected or not.
Social validity. Data were collected on whether social validity including sta satisfaction was conducted or not.
Interrater Agreement
All the studies were analyzed independently by the two authors with the 10 aspects, which created 336 cells. Agreement was then assessed by an item-byitem comparison of score sheets generated by the two authors in whom the number of agreements between the two was divided by the number of agreements plus disagreements and multiplied by 100%. e mean interrater agreement was 97.9% (range, 92.9% to 100%) across score sheets. Table 1 presents a summary of the studies, and Table 2 lists targeted skills and variables of the studies. Given the search strategy described above, a total of 28 studies were identi ed, and as a result, 93 participants (77 male and 16 female) were included in the summary. e studies included a range of ages between 3 to 40 years old. All of the participants had been diagnosed with ASD. Table 3 shows characteristics of journal and participants.
Results
e Journal of Applied Behavior Analysis contributed the largest number of articles (25.0%). More than half of the articles were published a er 2006 (60.7%). e number of journals that published an activity schedules study shows increasing trend across years. Elementary school children constituted the largest number of users in studies (44.1%), followed by preschoolers (34.4%). Table 4 shows a quantitative synthesis of the outcomes of 28 studies, which presents results of analysis from various aspects. Most activity schedules studies have been conducted at school (67.9%), followed by the participant's home (17.9%), and a treatment center/unit/educational institution (10.3%).
Various conductors were responsible for implementing the studies. Teachers were identi ed as conductors in 78.6% (n=22) of studies. And praise was most o en used as sole reinforcement (25.0%), but most of reinforcement has been used a combination of praise with other reinforcement such as edibles, token, object (46.4%). Of the combination components, praise plus token was the most frequent combination of reinforcement (21.4%), followed by praise plus edibles (14.3%). Whereas, six studies (21.4%) did not describe any information about reinforcement.
Of the targeted skills reviewed, play or leisure occurred most frequently (46.4%), followed by academic (25.0%), and transition (21.4%) skills. Of the studies evaluated for descriptive information, engagement/on-task behavior was the most frequent measure of activity schedules (64.3%), followed by onschedule/schedule following behavior (42.9%). Of the studies retained for further descriptive analysis, static picture/symbol activity schedule (67.9%) was the most common schedule format. Only four studies (14.2%) used computer/iPod/iPad schedule format. Sixteen studies (57.1%) used activity schedules as the sole independent variable. Whereas, 12 studies (42.9%) incorporated more than one element in an intervention.
Of the Maintenance and generalization reviewed, maintenance only and generalization only were reported in 17.9% and 14.3% of studies, respectively. And only 11 studies (39.3%) reported both maintenance and generalization. Finally, social validity including sta satisfaction was assessed in only 12 studies (42.9%). Table 5 presents targeted skill according to age. Among school-aged, play/leisure skill occurred most frequently as targeted skill (range, 33.3% to 51.5%). Whereas, vocational skill was main targeted skill (38.5%) in adults (18 years and above).
Discussion
e purpose of this review is to con rm the e ec- A Review of Activity Schedules tiveness of implementing activity schedules for individuals with ASD, and the ways activity schedules were used in accordance with the literature published in the eld. Activity schedules were the e ectively investigated intervention strategy across studies in this review. While the current review provides support for the use of activity schedules to address to individuals with ASD, the evidence used to reach these conclusions has limitations.
School setting was used most frequently, and a teacher was identi ed as the conductor in 78.6% of the studies. ese results indicate that activity schedules have been successfully applied in the eld of education. Lequia, Wilkerson, Kim, and Lyons (2015) acknowledged that activity schedules were a handful of e ective strategies in improving transition behaviors of students with ASD in educational settings. However, across intervention, studies that investigated activity schedules that did not meet quality standards had the highest proportion. To investigate the e ects of activity schedules, there is need to conduct more rigorous analysis in terms of methodology.
McClannahan and Krantz (2010) described that activity schedule should end with a reward that is especially enjoyable for the child. However, of the review, six studies (21.4%) did not describe any information about reinforcement. Future study should program reinforcement at the end of a schedule.
As for the Maintenance and generalization reviewed, only 11 studies (39.3%) reported both maintenance and generalization. And, neither maintenance nor generalization was reported in eight Finally, social validity including sta satisfaction was assessed in only 12 studies (42.9%). Although more than half of the studies did not assess social validity, 12 of the studies reported positive results that were accepted by the conductor. Social validity is an important measure to assess the e ectiveness of intervention. Further study need to assess formal social validity and thus clarify the e ectiveness a er the intervention. ese results can be applied to procedure of activity schedule in the next study.
e present review suggests several implications for further studies. Today, children who grow up with activity schedules may learn to use schedules that are presented on desktop or hand-held computers (McClannahan & Krantz, 2010) . In this review, only 4 studies used computer-based activity schedules, which included portable devices (e.g., iPod). Further studies should examine the use of computer-based activity schedules.
It is important to note that activity schedules are not e ective, if they are used only for isolated activities, only in a few settings, or only for limited periods of time. If they are used regularly, all around the day, activity schedules o er a framework that helps people with ASD (McClannahan & Krantz, 2010) . To organize all aspects of their lives, there is a need to assess the situations or contexts which require an activity schedule. In the present review, no study introduced the activity schedules a er assessment of the situation that it was required. Future study should closely consider an assessment of the situation or context. Mallett, Hagen-Zanker, Slater, and Duvendack (2012) describe that systematic reviews are a rigorous and transparent form of literature review. Traditional literature reviews are o en restricted to the literature already known to the authors, or the literature that is found by conducting little more than cursory searches. Systematic reviews help reducing implicit researcher's bias. However, this methodology tends to rely upon the terms.
is review was also conducted as using electronic databases, and the term, "autism spectrum disorder, " was combined with three key terms. As a result, the authors yielded 28 studies that met inclusive criteria. e authors could nd some other studies that used an activity schedule for individuals with ASD by hand searching. However, these did not include "ASD" or other key terms (e.g., Dettmer et al., 2000) . To address this methodological limitation, a future study will need to set the terms Note. * Multiple entries were allowed, when studies used more than one category. not to be ruled out of the review. e current review showed that activity schedules have been successfully employed for individuals with ASD. Although there is no best program or best way of helping individuals with ASD, the importance of using support based on concrete and visual teaching aids is largely upheld. But, once individuals with ASD become familiar with using activity schedules, additional behaviors can be taught within a relatively short period of time and with a little amount of e ort for caretakers, and perhaps, the biggest contribution of activity schedules may be its decreasing parental burden (Pierce & Schreibman, 1994) .
Indeed, activity schedules may be a powerful tool for individuals with ASD.
Findings from this review provide further support on the use of activity schedules in order to assist individuals with ASD. 
